Western Michigan University

ScholarWorks at WMU
Master's Theses

Graduate College

12-1967

The Effect of Past Experience on the Perception of Visual
Apparent Movement
Robert J. Lyngen

Follow this and additional works at: https://scholarworks.wmich.edu/masters_theses
Part of the Experimental Analysis of Behavior Commons

Recommended Citation
Lyngen, Robert J., "The Effect of Past Experience on the Perception of Visual Apparent Movement" (1967).
Master's Theses. 3264.
https://scholarworks.wmich.edu/masters_theses/3264

This Masters Thesis-Open Access is brought to you for
free and open access by the Graduate College at
ScholarWorks at WMU. It has been accepted for inclusion
in Master's Theses by an authorized administrator of
ScholarWorks at WMU. For more information, please
contact wmu-scholarworks@wmich.edu.

THE EFFECT OF PAST EXPERIENCE
ON THE PERCEPTION OF
VISUAL APPARENT MOVEMENT

by .1 '
Robert J. Lyngen

A Thesis
Submitted to the
Faculty of the School of Graduate
Studies in partial fulfillment
of the
Degree of Master of Arts

Western Michigan University
Kalamazoo, Michigan
December, 1967

R eproduced with permission of the copyright owner. Further reproduction prohibited without permission.

ACKNOWLEDGEMENTS

The author wishes to express his sincere gratitude to Dr. Frank
Fatzinger for his advice, guidance, and assistance throughout the
course of the study.

Special thanks go to Dr. Chris Koronakos and

Dr. Richard Malott for their constructive criticisms.

In addition

the author wishes to thank Ed Hallin for his time and effort in assist
ing in the modification of the electronic components used in the
study.

Lastly the author wishes to express his gratitude for the

encouragement offered to him by his wife Susan, who also typed the
final manuscript.
Robert J. Lyngen

R eproduced with permission of the copyright owner. Further reproduction prohibited without permission.

M ASTER'S THESIS

M -1399

LYNG EN, Robert James
TH E E F F E C T O F PAST EXPER IEN C E ON TH E
PER C EPTIO N OF VISUAL A PPAR EN T M O V E M E N T.
W estern M ichigan U niversity, M .A ., 1967
Psychology, experim ental

University Microfilms, Inc., Ann Arbor, Michigan

R eproduced with permission of the copyright owner. Further reproduction prohibited without permission.

TABLE OF CONTENTS

CHAPTER

PAGE

1

INTRODUCTION ..............................

1

2

METHOD ..........................
Subjects ......................
Apparatus ..............................
Procedure ..............................

9
9
9
12

3

RESULTS

.................................

17

4

DISCUSSION ................................

26

5

SUMMARY ...................................

32

6

REFERENCES ................................

33

ii

R eproduced with permission of the copyright owner. Further reproduction prohibited without permission.

IN D E X OF TABLES

TABLE

1

PAGE

Summary of Analysis of Variance for
Ranked Data ..............................

18

Coefficient of Concordance for Ranked
Data .....................................

19

Individual Total and Mean Ranks for
Stimulus Objects .........................

20

4

Summary of Analysis of Variance ............

22

5

Tests on Differences Between Ordered
Pairs of Means ..........................

23

Mean Perceived Speeds for Experimental
Conditions - Experimental and
Comparison Groups .......................

24

2

3

6

iii

R eproduced with permission of the copyright owner. Further reproduction prohibited without permission.

IN D E X OF F IG U R E S

F IG U R E

PAGE

1

Stimulus objects ...........................

10

2

Experimental apparatus .....................

15

iv

R eproduced with permission of the copyright owner. Further reproduction prohibited without permission.

INTRODUCTION

The notion that perception is governed by the assumptive context
of current visual stimulation is popular in contemporary psychology.
As a result of experience, an individual develops assumptions concern
ing the relation between stimulation and the external world.

These

learned assumptions, in part, determine the observer's response to
stimulation (Epstein, 1967).
The contention that perceptual experience is determined, at least
partially, by past experience has been studied for many different
phenomena, one of these being visual apparent movement.

One approach

in the investigation of visual apparent movement effects has been that
of comparing the apparent movement of objects which have differing move
ment connotations.

The role of past experience in apparent movement

perception has typically been studied in experiments u.sing stroboscopic
movement or the phi phenomenon as the dependent variable.

The phi

phenomenon has typically been classified as one form of stroboscopic
movement.

Connotative differences have been provided by a selection

of the potential stimuli from a past experience base which has presum
ably supplied different stimulus loadings.

The prediction is that

such loading would make for preferential movement in the suggested
direction.
Although this present investigation was concerned with the effects
of movement connotations, mention should be made of some of the struc
tural variables which affect stroboscopic movement.
listed the following influential variables:

Graham (1951)

length of pause between

1
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stimuli, duration of stimulus exposure, stimulus form, distance between
stimuli, differences in intensity between stimuli, distribution of wave
lengths, and instructions.

The length of this list of variables makes

it evident that an experimenter must be aware of the possibility of con
founding experimental variables whenever movement connotation is investi
gated.
Reviews of the literature in visual apparent movement research
(Hovland, 1935 and Aarons, 1964) identify DeSilva (1926) as the first
investigator to report the use of meaningful material in apparent move
ment studies.
movement.

He investigated the role of subjective determinants in

He specified that, in general, an increase in the complexity

of a solid object was reported as "good stroboscopic movement" (DeSilva,
p. 500).

The perception of movement of a solid object was reported as

a more continuous movement than the perception of movement of a unidimen
sional object.

Moreover, a meaningful, animate stimulus configuration,

that is, a stimulus which is seemingly alive and is associated with move
ment, gave a more continuous perception of movement than an unmeaning
ful inanimate stimulus configuration.

DeSilva’s findings are not un

ambiguous, since no indication is provided as to whether more differen
tiated structure or greater meaning connotation underlies the decreased
threshold he reports.
Blug (1932) used meaningful figures in apparent movement experiments.
The stimulus figures were exposed simultaneously with a tachistoscope
and movement was obtained by means of rapid brightness changes.

With

meaningful material, Blug reported apparent movement of the exposed
objects.

A horse appeared to move in the direction suggested in the
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picture.

The same affect was obtained for other objects that character

istically connote movement.
Jones and Bruner (1954) were the first contemporary psychologists
to reexamine the role of past experience in apparent movement percep
tion.

Three of a series of four experiments conducted by Jones and

Bruner pertained to the relation between movement connotations and
apparent movement.
Hie first experiment performed by Jones and Bruner (1954) con
trasted the apparent movement of a meaningful figure (stick man) and
a meaningless one (nonsense object) relative to each other.

The strobo

scopic presentation was a three-staged one, with each object beginning
at the extremes of the presentation and ending at the center.
ential movement favoring the stick figure was predicted.

Differ

Such differ

ential movement was observed at first but was not obtained as trials
progressed.

A great many J3s reported seeing the two objects as moving

at an equal speed or the nonsense objects as moving faster.

The utility

of a nonsense figure rests on the presupposition of its meaninglessness.
Whether no meanings are actually attached to such figures is open to
question.
Jones and Bruner's second experiment compared the subjective good
ness of movement in meaningful and meaningless presentations after one
stage (the middle) in the stroboscopic presentation was omitted.

It

was reported that the break was felt more for the meaningless condition
(the control condition).

Since half the controls did not report any

change and 217» of the experimental group did, a statistical test of the
difference appears desirable.

This is not provided, because "inadvertently
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the original data for this experiment were destroyed" (Jones & Bruner,
1954, p. 160).

Therefore, the conclusions that "the more probably and

practised (sic.) the movement, the more adequately will the movement
experience maintain itself under sub-optimal conditions" (p. 165) may
require further substantiation.
The fourth experiment in the series set itself precisely to the
realistic test of experience effects, that is, the investigation of the
direction of perceived motion when alternative directions are possible.
The basis for the presentation used in the Jones and Bruner experiment
was supplied by T e m u s

(1938).

Ternus found that dots sequentially ex

posed as (1) spatially separated, (2) together, and (3) separated, could
be optionally seen as "crossing over" or "bouncing" off each other.
These dots, in the Jones and Bruner condition, were shown in the context
of (a) "baseball players" (as baseballs), and (b) "billiard players"
(as billiard balls).

In the first case, they were expected to "cross

over," and in the second to "bounce" off each other.
Although the results tend to support the prediction they failed
to do this conclusively.
statistical significance.

The frequency differences fell short of
This failure to obtain fully satisfactory

results may be at least partly due to the lack of realism in the pre
sentation, testified to by the fact that Jones and Bruner report that
"if the situation was not understood at all (as was frequently the case
with the pool players) the initial card was taken from the episcope and
shown to the subject" (Jones and Bruner, p. 163).

The procedure referred

to is open to objection since it may be regarded as tantamount to sug
gestion.
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Toch and Ittelson (1956) studied the role of movement connotation
in a situation originally studied by Von Schiller (1933).

Von Schiller

showed that, if a light is flashed in the center of a presentation and
is preceded or followed by two others presented simultaneously on either
side of it, a bilateral movement will occur.

This movement will take

place equally and impartially in both directions provided the stimulus
configuration is symmetrical and the spatial separation equal.
Toch and Ittelson (1956) investigated the perceived direction of
movement using meaningful objects which differed in their experienced
direction of movement.
stimuli:

Their procedure consisted of three series of

a series of three bottles exposed in horizontal order, a

series of three solid outline drawings of bombs pointed downward, and
a series of three airplanes nose pointed upward.
series were presented vertically.

The bomb and airplane

The bottle series was assumed to be

neutral in meaning connotation and served as a control.

It was postulated

that, in the bomb and airplane series, the direction in which objects
move according to past experience, would be the same in which preferential
movement would be seen.
predictions.

The results were generally in agreement the

However, not all observers responded in the expected direc

tion.
In an experiment similar to that of Toch and Ittelson (1956), Krampen
and Toch (1960) studied stroboscopic motion in the Von Schiller paradigm
using arrows and arrowlike designs as stimulus figures.

Their results

were comparable to those of Toch and Ittelson, leading to the conclusion
that the effects of meaning in determing movement are definite but some
what confining.

Not all Ss reported movement under most conditions.
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Toch (1963) attempted to ascertain more specifically some of the
determinants of apparent movement in the Von Schiller paradigm.

The

determinants used in the study were (a) fixation to one side of the
stimulus, (b) movement connotations in the stimulus figures, and (c)
identity (vs dissimilarity) of stimulus figures.

Toch’s results seemed

to indicate that when combined with some other determinant, such as fixa
tion, movement connotation of an object influences the direction of
apparent movement.

The design of Toch's experiment, however, does not

allow an unambiguous assessment of any interaction effect since the
figures in four of the experimental slides were ■ aningful in addition
to being dissimilar.
Experimentation in the area of visual apparent movement has shown,
although somewhat inconclusively, that meaningfulness in terms of past
experience contributes to the determination of movement direction.
Certain changes in stimulus configurations are associated with a change
in response.

j3s normally report a change in the direction of apparent

movement, using the Von Schiller paradigm or one similar to it, when
there is a differential loading more in line with past experience.
Some of the ambiguity in the reported results possibly arises from
the imprecise control of the jS's meaning assumption.

Typically the

investigator in this area has assumed a degree of universality in the
movement connotations of an object for each J3.
questionable.

Such an assumption is

A more meaningful experimental design would allow the

independent assessment of the degree of movement each J3 associates with
a given object.

A significant positive correlation between the indepen

dent measure and the dependent variable would allow a more concise
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assessment of the effects of past experience.
If a significant association exists between an independent measure
of one's assumptions regarding movement and the dependent variable then
the next logical question that has not been answered in regard to visual
apparent movement perception is ... what change on a stimulus dimension
(movement connotation) is required to produce a change in response?
Is there a relative difference in the quality of apparent movement in
stroboscopic presentation?

If past experience is operating the apparent

speed of stimuli with varying movement connotations should be measureable.
In attempting to ascertain whether a relationship exists between
one's assumptions regarding the movement of objects and the relative
quality of the apparent movement of these same objects in a strobo
scopic presentation a verbal report of any differences in apparent move
ment is not entirely satisfactory.

When verbal reports are used as

indicators of perceptual processes, this being the case in those investi
gations cited, there is the danger of the experimenter equating the un
derlying perceptual process with the verbal report.

Incorrect inferences

may be drawn about perception from such a naive interpretation of verbal
responses (Dember, 1954).

For example, in the first of the Jones and

Bruner (1954) experiments it was reported that a great many jss reported
the stick man to be moving at a speed equal to or faster than the non
sense figure.

No definite conclusion can safely be drawn here.

conclusion must be qualified.

Any

In the absence of any experimental

manipulation the response of "appeared faster" has a theoretical pro
bability of random selection of .33.

Any experiment which restricts

the response catagory to three possibilities must obtain a much higher
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incidence of "appeared faster" if confidence is to be placed in the
verbal report.

In order that a verbal response be significant the

number of plausible alternative verbal responses should be high.
A methodological solution to the response probability problem
was presented in the current investigation.

Rather than attempt to

demand more than a simple statement of affirmation or negation, that
is, provide a number of plausible alternative responses to a given
stimulus configuration the experimenter used an oscilloscope as a
variable stimulus for the dependent variable measure.

The Ss were

instructed to adjust the real movement of the blip traversing the screen
of the oscilloscope to the apparent movement of the stimulus objects
in the phi arrangement.
Given this methodological alternative, the intent of the present
investigation was to ascertain the relative differences in the speed
of apparent movement of objects that have different movement connota
tions as assessed by an independent measure.

The following experimental

hypotheses are offered:
1.

A positive correlation exists between an independent measure

of one's assumptions regarding the movement of objects and the apparent
movement of these objects.
2.

Objects that have a greater meaning connotation of rate of move

ment, when presented in their normal spatial representations, appear
to move faster than objects which have lesser rate of movement meaning
connotations.
3.

Objects presented in spatial positions contrary to their normal

representations appear to move slower than when in their normal positions.
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METHOD

Subjects

Subjects were sixty volunteer college students enrolled at
Western Michigan University.

None of the J3s had any appreciable eye

defects.

Apparatus

The shapes used as stimuli were a jet airplane, sail boat, stick
figure running, arrowhead, line, square, and circle.
jects were cut from black drawing paper.

All stimulus ob

The objects when presented

on the phi apparatus were seen as white objects on a black ground.
To preclude as much as possible the operation of structural factors,
the overall length and width of each object was varied in an attempt
to keep the total area of each object equal.

Although this attempt

did not entirely eliminate the possibility that structural determinants
were operating, the probability was reduced considerably.

The result

ing average length of the seven stimuli was approximately 2 inches
(Figure 1).
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Fig. T

S tim u lu s

o b je c ts .
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The stimuli were attached on the front surface of three metal cy
lindrical canisters each of which had a small incandescent light bulb
inside.
meter.

The front surface of each canister measured 2\ inches in dia
There was a 2 inch separation between each canister.

The over

all distance between the outside edges of the first and third canisters
was 12 inches.

The apparatus describe is a modification of a standard

device manufactured by Psychological Instruments used in the presenta
tion of the phi phenomenon.
An arrangement of three similar figures was flashed horizontally
in an abc sequence, apparent movement being from a J3's left to his right.
Flashes were of a duration of 100 msec.
were 60 msec.

The intervals between flashes

The recycling time from the disappearance of the third

light to the appearance of the first light was 220 msec.

Intensity

was fixed at a constant light value of 3 at an ASA index setting of 3
as measured by a Weston Universal Exposure Meter, Model 348.

The in

tensity reading was taken with the exposure meter held \ inch from the
front surface of a given canister of the phi apparatus.

Duration, in

tervals, and intensity were controlled by a control unit manufactured
by Psychological Instruments.
An RCA W0-56A oscilloscope was used to obtain a response measure.
The measurement was taken in the number of inches per second that a
blip traversed the 6 inch screen of the oscilloscope.

The speed of

the blip was regulated by an external control knob which was positioned
directly in front of each Ss.

The control knob was of the fluted frac

tional rotation variety.
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Procedure

All observations were carried out binocularly, in a totally dark
ened room, with the £5s partially dark adapted.

Five to ten minutes

were allowed for dark adaption for each
A total of nine different experimental conditions were randomly
presented to each JS twice, making a total of eighteen trials for one
complete experimental session.

1

.

jet airplane

The experimental conditions were:

- J

2_

sail boat

3.

stick figure (running) - SF

4.

arrowhead

5.

line - L

B

A

.

square - S

7.

circle - C

8.

stick figure (running) in spatial orientation contrary to its

6

normal representation
9.

~ SF2

arrowhead in spatial orientation contrary to its normal repre

sentation - A2
The stick figure and the arrowhead, conditions 8 and 9, were the
only experimental conditions that were presented in a spatial orienta
tion contrary to their normal representations.

In the a position of

the abc sequence the stick figure (contrary position) was presented up
side down and oriented in the direction opposite to apparent movement,
apparent movement being from the j3's left to his right.

In the b posi

tion the stick figure was oriented in its normal upright position but
in opposition to apparent movement.

In the c position the stick figure
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was oriented on its back with its head pointed away from the direction
of apparent movement.

In the a position of the abc sequence the arrow

head (contrary position) was pointed downward.
arrowhead was pointed upward.

In the

position the

In the c position the arrowhead was

again pointed downward.
The sixty JSs were randomly divided into two groups.

Forty j>s made

up the experimental group and twenty j>s served as a comparison group.
Upon entering the experimental session the J3s in the experimental group
were given the seven stimuli and were asked to rank them according to
the speed of movement that they connoted.
the ranks.

No ties were permitted among

After a S ’s ranking was recorded the E then proceeded in

giving the instructions for the experiment.
To ascertain whether the rank ordering before the experiment had
any appreciable effect (e.g. an instructional set) on the j3s1 responses
another group of twenty Ss served as a comparison group.

These j3s

were not asked to rank order the stimulus objects before the experiment,
but rather, after the experiment.

If the before ranking had any effect

on the dependent variable this effect would show up in a correlation
coefficient calculated between the rankings of the experimental group
and the dependent variable of the comparison group.

If the obtained

correlation was not statistically different from the correlation cal
culated between the rankings of the experimental group and the dependent
variable measures on the experimental group then the before ranking
would have no appreciable effect on the dependent variable.

In addi

tion to this test a rank order correlation was calculated between the
dependent variable measure for the experimental and comparison groups.
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A sizeable correlation between these two measures would also lend
assurance that the before ranking had no significant effect on the
response measure.
Upon entering the experimental session _Ss were read the follow
ing instructions.
This is an experiment to investigate the
conditions for seeing movement; movement like
in motion pictures or neon signs that seem to
move. I want you to watch the lights in front
of you and then to adjust the blip on the screen
of the oscilloscope to the speed at which you
see the objects in front of you moving.
Subjects were then given an opportunity to familiarize themselves
with the adjustment knob that controlled the rate of movement of the
blip on the screen of the oscilloscope.

Subjects were shown that by

turning the adjustment knob clockwise the blip on the oscilloscope
would move across the^ screen at a slower rate than if the knob was
turned in a counterclockwise direction.
Subjects were seated 6 feet from the phi phenomenon apparatus and
3

feetfrom the oscilloscope.

For each £! both the standard,the phi

phenomenonapparatus, and the variable,

the oscilloscope, werein the

same line of view and were viewed simultaneously (Figure 2).
The observations of the standard and the variable stimuli were
made simultaneously in an attempt to meet the criterion of immediacy
as discussed in Epstein (1967).

In many experiments the standard and

o
variable are separated by an angle approaching 180 •

The typical J3

looks back and forth between the standard and variable e. number of
times before a final setting of the variable is made.

Thus, the S's

setting is actually an integration of several perceptions spread over
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15

Fig. 2

Experimental

apparatus.
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time.

The behavior thus contains a memorial component.

Numerous ex

periments in the area of perception have failed to make this distinc
tion between pure perception and perception plus judgment.
In addition to viewing the standard and variable simultaneously
the Ss were instructed to sit in an upright manner thus avoiding any
distorted view of either the standard or the variable.

Subjects were

told they would have as much time as needed in adjusting the variable
to the standard, and to indicate verbally when they had made their ad
justment.

The E then recorded the response and randomly repositioned

the adjustment knob in an effort to minimize any positioning cues.
This procedure was replicated after each trial.
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RESULTS

An analysis of variance appropriate for ranked data was performed
on the rankings of the seven stimulus objects as rank ordered by the
Ss in the experimental group (Winer, 1962).

The summary of the analysis

of variance for ranked data for the experimental group is presented in
Table 1.

A chi square statistic of 131.52 was obtained which is signif

icant at the .005 level.
A coefficient of concordance for the rankings of the experimental
group is presented in Table 2.

A coefficient of .548 which is signif

icant at the .01 level was obtained.

The average intercorrelation be

tween people was calculated to be .536.

This average intercorrelation

is significant at the .01 level.
The individual totals and means for the rankings of the speed of
suggested movement for the seven stimulus objects, as ranked by the
experimental group, are shown in Table 3.

The jet airplane was ranked

the fastest with the square being ranked the slowest among the seven
stimuli.
A Spearman rank order correlation coefficient as described in
Siegel (1956) was calculated between the seven stimulus objects, as
they were ranked by the Ss in the experimental group, and a rank
ordering of the dependent variable for these same j5s.

The obtained

rank order correlation coefficient between these two measures was .857.
A t test indicated that this correlation coefficient was statistically
significant beyond the .05 level (obtained t = 10.37).
A Spearman rank order correlation coefficient was also calculated
between the seven stimulus objects, as rank ordered by the experimental
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Table 1
Summary of Analysis of Variance for Ranked Data

Source
Objects
Residual
Within People

SS
600.6
495.4
1096.0

df

6

**
131.52

**p <.005
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Table 2
Coefficient of Concordance for Ranked Data

Source
Objects
Residual
Within People

SS

df

600.6
495.4
1096.0

6

W

**
.548

* *p<.01
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Table 3
Individual Total and Mean Ranks for Stimulus Objects

Stimuli

Total

jet airplane

Mean

63

1.58

stick figure (running)

131

3.28

arrowhead

132

3.28

boat

138

3.45

line

185

4.63

circle

220

5.50

square

251

6.25

Note.- Sample size equals 40.
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group, and a rank ordering of the dependent variable measure for the
comparison group.

The obtained rank order correlation coefficient be

tween these two measures was .747.

A t test indicated that this cor

relation was statistically significant beyond the .05 level (obtained
t = 6.26).
A test of significance as described in Ferguson (1959) was cal
culated for the rank correlation obtained between the before ranking
and the response measures for the experimental group, and the before
ranking and response measures for the comparison group.

These two

correlations were not significantly different at the .05 level (obtained
z = 1.07).
A Spearman rank order correlation was calculated between the res
ponse measures for the experimental group and the response measures for
the comparison group.

This rank order correlation was statistically

significant at the .05 level (r = .850).
An analysis of variance appropriate for single-factor experiments
having repeated measures on the same elements was performed on the res
ponse measures for the experimental group (Winer, 1962).
for the analysis of variance is presented in Table 4.
was obtained.

The summary

An F of 12.62

An F of this magnitude was significant at the .05 level.

Tests on all ordered pairs of means using the Newman-Keuls proce
dure described in Winer (1962) are shown in Table 5.

All statistical

tests of significance were at the .05 level of confidence.
The mean perceived speeds for the nine experimental conditions for
the experimental and comparison groups are presented in Table 6.

The

means for the nine conditions are given in the number of inches per
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Table 4
Summary of Analysis of Variance

Source
Between People
Within People
Treatment
Residual

SS

df

MS

2,293.94
10,275.56
2,512.82
7,762.74

39
320
8
312

314.10
24.88

F

**

**p < .05
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Table 5
Tests on Differences Between Ordered Pairs of Means
A

SF

B

J

**

kk

irk

kk

s

kk

ir k

ir k

kk

L

kk

ir k

kk

kk

kk

kk

C

c

A2

S

L

A2

SF2

**

SF2

kk

A

**

SF
B
J
**p < .0 5
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Table 6
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Mean Perceived Speeds for Experimental Conditions - Experimental and Comparison Groups

Experimental Group
Experimental Condition

Mean

Comparison Group
Experimental Condition

Mean

Further reproduction
prohibited
without permission.

jet airplane

18.36

jet airplane

17.70

boat

17.03

arrowhead

16.22

stick figure

16.71

stick figure

15.92

arro\diead

16.58

boat

15.75

stick figure - 2

15.69

stick figure - 2

15.50

arrowhead - 2

15.14

arrowhead - 2

15.00

line

14.93

circle

14.18

square

14.38

line

13.75

circle

14.06

square

13.63

15.38

Grand Mean

15.29

Grand Mean

Note. - Means are in inches per second.

N)
■P'

25

second that the blip traversed the screen of the oscilloscope.

The

mean perceived speed taken across all nine experimental conditions
for the experimental group was 15.38 inches per second.

The mean

perceived speed for the comparison group was 15.29 inches per second.
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DISCUSSION

An inspection of Table 1 indicates that the data contradict the
hypothesis of no difference between ranks for the different stimulus
objects.

The obtained chi square statistic was significant beyond the

.005 level.

The extent to which the forty £3s in the experimental group

agreed in their preferences is indicated by a significant coefficient
of concordance of .548 (p<.01-Table 2).

A moderate degree of con

cordance existed among the J3s since the variance of the rank sums
was 30 percent of the maximum possible.

An interpretation in terms

of the tendency for the rankings to agree is given by a significant
average intercorrelation of .536 (p<.01).

This average intercorrela

tion was interpreted as being the average value of Spearman rank order
correlations taken over all possible pairs of rank orders (Hays, 1963).
Thus, on the average, judge-pairs did tend to give relatively similar
rankings to the stimulus objects.
An inspection of Table 3 indicated that the the jet airplane re
ceived the highest mean rank, 1.58 and the square received the lowest
mean rank, 6.25.

This was interpreted as indicating that the jet

airplane connoted the greatest speed of movement to the forty S>s while
the square connoted the least.

The stick figure, arrowhead, and boat

received similar mean ranks of 3.28, 3.28, and 3.45 respectively, sug
gesting little difference among the three as to the speed of movement
that they suggested.
respectively.

The line and circle were ranked 4.63 and 5.50

The difference in mean ranks between the jet airplane

and the stick figure, and the difference between the boat and the line
were the largest differences among the rankings for the seven stimuli.
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It was hypothesized that a positive correlation exists between
an independent measure of one's assumptions regarding the movement of
objects and the apparent movement of these objects.

If certain learned

assumptions pertaining to the movement of objects determine one's res
ponse to the apparent movement of these objects then there should exist
a high correlation between the two.

In an attempt to ascertain what

one's learned assumptions are regarding movement the present investiga
tion took the approach of having j3s rank order a number of stimuli
according to the speed of movement that the stimuli suggested.

This

measure was then correlated with the apparent movement of these same
objects as presented in the phi phenomenon arrangement.

A Spearman

rank order correlation was calculated between the independent measure
and the response measure.

The obtained correlation coefficient of

.857 was statistically significant beyond the .05 level of significance.
The first experimental hypothesis could not be accepted unconditionally
on the basis of this information alone, however.

Some data had to be

collected to ascertain whether the rank ordering of the stimulus ob
jects before the experiment had any appreciable effect (e.g. an in
structional set) on the S!s' responses.

A statistical test of significance

indicated that the correlation between the rankings and the response
measure for the experimental group did not differ significantly (p<.05)
from a correlation calculated from these same rankings and the res
ponse measure for the comparison group.

A significant correlation of

.850 (p^.05) was also obtained between the dependent variable measures
of the two groups thus lending added support that the before ranking
had no significant effect on the response measure.

On the basis of
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this additional evidence the first experimental hypothesis was accepted.
For the experimental conditions reported in this investigation, an
individual’s past experience with various objects that connote move
ment did have a significant influence on the perceived apparent move
ment of these same objects.It was hypothesized that objects that have a greater meaning
connotation of rate of movement, when presented in their normal spatial
representations, appear to move faster than objects which have lesser
connotations of rate of movement.

On the basis of an analysis of var

iance performed on the response measures of the experimental group this
second hypothesis was accepted.

An F of 12.62 was obtained which was

significant at the .05 level of significance.

An examination of the

tests on the differences between the ordered pairs of means for the
nine experimental conditions (Table 5) indicated that the jet airplane
suggested the greatest speed of movement to the j>s.

The boat, stick

figure, and arrowhead were perceived to move at the same speed.

This

finding was in agreement with the independent rankings of these three
objects.

No appreciable difference existed among these three objects

in the speed of movement that they suggested.

Subjects tended to see

the jet airplane as moving faster than the arrowhead but not faster
than the boat or the stick figure.

This was somewhat in opposition to

the rankings of these objects since the arrowhead, boat, and stick
figure were not rank ordered differently but yet the jet was perceived
to differ only from the arrowhead on the dependent variable measure.
Possibly, having the j3s rank order the stimulus objects was not sensi
tive enough in measuring any subtle differences that existed among the
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arrowhead, boat, and stick figure.
objects were equally spaced.

The rank numbers assigned to the

This condition was forced upon the j>s

by not allowing any ties in the rankings.

This equal spacing of ranks

did not carry with it any implication that on an ideal scale of equal
units the successive objects were equally spaced.

Had the Ss been

given a finer measuring technique to use conceivably the arrowhead
would have differed from the boat and/or stick figure in an amount un
equal to the difference (if any) between the boat and stick figure.
No significant differences were found among the boat, stick figure,
arrowhead, and stick figure - 2.

Nor were any significant differences

found among the stick figure - 2, arrowhead - 2, line, square, and
circle.

The jet airplane, boat, stick figure, and arrowhead did differ

significantly from the line, square, and circle.

It would seem that

taken as a group those objects that suggested the greatest speed of
movement were perceived to move faster than those objects that sug
gested a slower speed of movement.

This finding further supports the

second experimental hypothesis.
As a corollary hypothesis it was hypothesized that objects pre
sented in spatial positions contrary to their normal representations
appear to move slower than when in their normal positions.

The stick

figure and the arrowhead were presented in positions contrary to their
normal representations.

An examination of Table 5 indicated that no

significant differences in perceived speed existed between the stick
figure in its normal position and when presented in a position con
trary to its normal representation.

A significant difference was not

obtained between the arrowhead in its normal position and when presented
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in a position contrary to its normal representation.
experimental hypothesis was not supported.

Thus the third

The fact that the stick

figure and arrowhead did not differ significantly in perceived speed
when presented in positions contrary to their normal representations
may have been due to the order of presentation of the stimuli during
the experiment.

Any possible differential effect may have been hidden

in the repeated measures design.
An absolute quantitative examination of the relationship between
perceived speed of the phi phenomenon arrangement and the set speed
of the scope blip is impossible, but, if the assumptions are made that
the _S is reproducing the angular velocity of the phi on the scope and
if the measurement of the phi phenomenon distance is accepted as an
edge to edge (12 inches) measurement and if the time (420 msec.) is
accepted as elapsed time of the appearance of the first light to dis
appearance of the third light, then the angular speeds of the two dis
plays are approximately equal to the group grand mean (15.38 inches
per second).

The angular speed of the scope display was 9° per .39

o
seconds, and the angular speed of the phi arrangement was 9 per .42
seconds.

A good psychophysical correspondence of real angular move

ment to apparent angular movement was obtained.

This tendency to

ward a match of the variable and standard stimuli lends additional
support to the second experimental hypothesis.

Since a significant

amount of variation above and below the mean speed of real movement
was obtained, the experimental stimuli were effective in altering ap
parent movement.
The design of the present investigation warrants some suggestions
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for future research.

That the boat, stick figure, and arrowhead did

not differ in the speed of movement that they connoted and yet only
the arrowhead differed from the jet airplane in perceived movement sug
gests that the rank ordering of the stimuli may not have been sensitive
enough in ascertaining subtle differences in movement connotation.
Possibly a scaling technique such as a method based on interval judg
ments could be employed in future research.

It was also suggested

that prior exposure to the figures in their normal positions may have
given the j3s an implicit set to respond in a conventional manner to
the arrowhead and stick figure when these figures were presented in
positions contrary to their normal orientations.

Presenting the stimuli

in a random groups design with one stimulus per group may yield more
powerful results.
A number of independent variables could be meaningfully introduced
into a factorial design to examine their combined effects on apparent
movement.

The operation of explicit and/or implicit sets in agree

ment with or opposition to stimuli that connote movement could be
studied.

Intermodal manipulations could also be studied to determine

what effect, if any, the pairing of an auditory stimulus that is
associated with a given visual stimulus would have on the perception
of apparent movement.

These variables are but a few that can be

manipulated in attempting to ascertain the effects of past ex
perience on the perception of apparent movement.
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SUMMARY

The purpose of the current investigation was to study the effects
of past experience T.:ith certain moving objects on the perceived apparent
movement of these same objects.

It was hypothesized that a correla

tion would exist between one’s assumption regarding the rate of move
ment of objects and the apparent movement of these objects.

It was

hypothesized further that objects that connote a greater speed of move
ment would be perceived to move faster than objects which have lesser
movement connotations.

A corollary hypothesis stated that objects pre

sented in positions contrary to their normal orientations would be
perceived to move slower than when in their normal positions.
The results supported the first and second hypotheses.

Past

experience with objects that connote movement influence the perceived
apparent movement of these objects. Objects that connote a greater
speed of movement tend to be perceived to move at a faster rate than
those that connote slower speeds.

No significant differences were

found to support the third hypothesis.

For the conditions of this ex

periment it did not make a difference whether objects were presented
in positions contrary to their normal orientation or in their normal
positions.
Suggestions were offered for the design of future experiments.
Also, mention was made of other meaningful independent variables to
be investigated in future research.
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